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Executive Sumary:

This anal ysis, which deals with the estinmation of
expected benefits and costs and the regul atory inpact of
this rule, was conducted to neet the requirenents of
Executive Order 12866 and the Regulatory Flexibility Act.
Because the final rule has been designated “economcally

significant,” having a potential annual econom c inpact of



$100 million or nore, the Ofice of Managenent and Budget
has reviewed it for conpliance with Executive O der 12866.
This final regulatory inpact analysis (FRIA) confirms the
basic findings of the prelimnary regulatory inpact

anal ysis (PRI A) which was published as Appendi x B of the
proposed rule (at 63 FR 48969).

The Agency received few comments on the PRI A and none
on the met hodol ogy or basic findings. Sone comenters
expressed their preferences for one or nore of the
regul atory options discussed in the PRIA. Sone used
information in the PRIA to support their positions. Qhers
suggested, wi thout providing data, that the rule would be
too costly. A few suggested that the benefits m ght be
nore substantial than Agency estinmates indicated. As
reported in the preanble of the final rule, consuner
advocates argued that reduced retained water could lead to
reduced spillage and contam nation in the hone. FSISis
t herefore adopting the principal findings presented in the
PRI A, including those regarding the estimated fixed and
vari abl e costs associated with the rul emaki ng option
adopted in the proposed and final rules. This FRIA
provi des additional discussion of the effects of the rule,
including the direct and indirect benefits, the value to

consuners of labeling information on retained water. It



al so contains an analysis of the effects on denand of
possi bl e price increases for poultry products caused by
efforts to establish limts for retained water and for

| abel ing the products. This analysis replaces the

di scussi on of aggregate market effects that appeared in the
PRI A.

The FRI A indicates that small establishnments are
unlikely to be adversely inpacted by the requirenent of
this final rule to reduce retained water. In estimating the
costs and benefits of the rule, it is assunmed that the
costs will be incurred fromthe effective date of the rule
and the benefits wll be realized fromthe sane date.

This Final Regulatory |Inpact Analysis (FRIA) shows
that the rule could lead to a substantial reduction in the
anount of retained water in poultry which could have a
significant econom c inpact on the poultry industry. Under
the final rule, raw, single-ingredient neat and poultry
products will not be permtted to contain water resulting
from post-evisceration processing unless the establishnment
denonstrates that water retention is an unavoi dabl e
consequence of the process or processes used to neet
applicable food safety requirenents. There are three types
of costs associated with this final rule. These costs are

associated with: establishing retained water |evels;



reduci ng retained water to such levels; and revising
product |abels to indicate the presence of retained water.
Product | abels will have to indicate the percentage of
retai ned water. Consuners can use this |abeling
information in choosing anong products. The exercise of
consuner choi ce anong products with varying | evels of
retai ned water could induce conpetition anong firns that
woul d ead themto invest in new technol ogi es that would
reduce retained water.

Most of the cost of this final rule will be borne by
the poultry industry. Most, if not all, raw poultry
products now contain retai ned water whereas only a few neat
byproducts or organ neats now contain retained water. Most
costs experienced by the livestock products industry wll
be associated with voluntary decisions to use new or
different processes to neet food safety requirenents that
may result in sonme | evel of unavoi dable retained water

This anal ysis estimates costs the poultry industry
will incur to neet this new regulatory requirenent. |[f
establishnments are able to denonstrate that current
retai ned water |evels are unavoi dabl e consequences of the
processes used to neet applicable food safety standards,
establishnments will not incur costs for reducing retained

water. The establishments will incur costs for



establishing limts for the retained water |evels and costs
for revising product |abels. The costs of establishing
limts for the poultry industry are estinated to be $1.5
mllion (in 1998 dollars). Label revision costs are
estimated to be $18.4 mllion (in 1998 dollars) if all raw,
single-ingredient poultry continues to contain retained
wat er .

To the extent that poultry establishnments cannot
denonstrate that current retained water |levels are
necessary for achieving applicable food safety standards,
significant costs could be incurred as establishnents
nodi fy processes to reduce retained water |evels. Reducing
retained water could entail a w de range of processing
nodi fications, depending on the type of chilling equipnent
currently used and the anmount of retained water that woul d
have to be renpbved. The analysis estimates that the
average retai ned water for chicken, as a percentage of net
weight is probably in the 5.0 to 6.5 percent range. The
average retained water for turkey, as a percentage of net
wei ght is probably in the 4.0 to 4.5 percent range.

If this final rule induces actions by the poultry
industry to renove a substantial portion of the existing
retai ned water, then the costs to the industry could exceed

$100 million (in 1998 dollars). FSIS s retained-water



tests on whole broilers have shown that retai ned water
varies considerably fromestablishnment to establishnment.

For 13 establishnents operating under the 8-percent
regulatory limt for whole broilers, the average retained
water at the end of the drip line ranged from4.72 to 7.32
percent. FSIS believes that establishnents operating at

t he higher end of this spectrum have been targeting the old
regulatory limt and establishnments operating at the |ower
end of this spectrumare, nost |likely, operating at or near
the m ni num necessary to neet existing chilling

requi renents, which are food safety standards. For this
reason, FSIS does not expect to see costs approaching the
$100 million level. However, FSIS also recognizes that the
retained water levels at the | ower end of the spectrum
could be tied to purchase specifications or other factors
and may not be true mninumlevels. Therefore, this

anal ysis has estimated the costs for all poultry
establishments of renmpoving a substantial portion of the
current |levels of retained water.

This FRIA estimates that using additional drain tine
to reduce retained water in poultry by 4 to 5 percentage
points (fromb5-6.5 percent to 1-1.5 percent) in al
establishments could cost up to $94 million (in 1998

prices) in one-tinme fixed costs. Annual recurring costs



are estimated at $10 million (in 1998 prices). These cost
estimates are based on situations where inspected
establishments were required to drain retai ned water that
exceeded regulatory limts. FSI'S program personnel do not
believe it is feasible to elimnate all retained water from
i mrersion-chilled poultry. Thus, if establishnments nust
elimnate a substantial portion of retained water, they
W ll incur the costs of mnimzing the water plus the costs
of establishing the mninmum or mninmuns and | abeling costs.
The costs of the final rule, however, are highly dependent
on the level of retained water that is necessary to neet
existing food safety requirenents. That level will remain
unknown until established by well-designed studies.
However, as discussed above, FSIS predicts that only those
poul try establishnments operating at the higher end of the
retai ned water spectrum woul d have to substantially reduce
their retained water levels. This prediction is based on
data showi ng that establishnents can control retained water
and data show ng that sone are controlling retained water
so as to be at or near the applicable regulatory Iimt.
This final rule fills a regulatory void created by the
July 23, 1997, U S. District Court decision in Kenney v.
dickman to set aside the water retention [imts for whole

birds. The regulatory limts that the Court set aside did



not have adequate anal ytical support. Regulatory limts
are necessary to protect the public from economc

adul teration. Preventing econom c adulteration provides a
consuner benefit. Consunmers would also benefit fromthe
addi tional information that would be provided by the

| abeling requirenment. The information on retained water
shoul d I ead to better-infornmed purchasing deci sions.

The final rule will also provide affected
establishnments with the flexibility they need to choose the
nost appropriate nmeans for inplenmenting HACCP plans for
assuring the safety of raw product. For exanple, under the
final rule, both neat and poultry carcasses will be allowed
to retain absorbed water if data show that such water is
unavoi dable in order to assure conpliance with the pathogen

reducti on performance standards for Salnonella. In

addition, by replacing certain existing command-and-control
requi renents with HACCP-consi stent performance standards,
the final rule will allow increased flexibility, which
shoul d reduce the costs for HACCP i nplenentation. This
anal ysis does not attenpt to quantify the benefits of the
increased flexibility that results fromelimnating
command- and- control requirenents. The final rule will also

renmove certain recordkeeping and reporting requirenents.



| nt roducti on

FSISis limting by regulation the amount of retained
wat er raw meat and poultry products may contain. The final
rule will, anong other things, anmend the nmeat and poultry
i nspection regul ati ons governing water retained by
carcasses and parts of carcasses as a result of post-
evi sceration washing and chilling necessary to ensure
product safety and whol esoneness. The anended regul ati ons
will apply the sane retained-water standard to both red
meat and poultry. Meat and poultry carcasses and parts
will not be permitted to retain water resulting from post-
evi sceration processing unless the establishnment
denonstrates that water retention is an unavoi dabl e
consequence of the processing used to neet existing food
safety requirenents. Under the final rule, raw neat and
poultry products that retain water will have to be | abel ed
to indicate the maxi mum amount of retained water that may
be present as a percentage of product weight.

In addition to revising the regulations controlling
retained water, FSIS is also revising the poultry
regul ati ons covering thawi ng procedures, water use and
recondi tioning, and certain other operating procedures.
These other regul ations are being revised to inprove

consi stency with the Pathogen Reduction/Hazard Anal ysis and



Critical Control Point Systens (PR HACCP) regul ations,

el i mnate “command-and-control” features, and reflect
current technol ogical capabilities and good manufacturing
practices. By replacing conmand-and-control requirenents
wi t h HACCP- consi st ent performance standards, the final rule
wll allowincreased flexibility and should reduce costs
for HACCP i npl enentation. Renoving sonme conmand- and-
control regulations will also elimnate sonme existing
recordkeepi ng and reporting burdens. This analysis does
not attenpt to quantify the benefits of the increased
flexibility that results fromelimnati ng command- and-

control requirenents.

1. Need for the Rule

Response to Court Deci sion

The regul ations controlling retained water in poultry
carcasses have consisted of three najor conponents: (1) a
per formance standard requiring washing, chilling, and
draining practices that will mnimze water absorption and
retention at time of packaging; (2) limts for maxi num
retained water in birds that will be packaged as whol e
carcasses; and (3) limts for maxinumretai ned water in
birds that will be ice-packed or cut up prior to packagi ng.

The performance standard is interpreted as mnimzing the

10



wat er that is absorbed and subsequently retained, i.e., it
is not interpreted as requiring mnimzation of both water
absorption and water retention. In inplenmenting the
standard, FSI'S concludes that the performance standard is
met when retained water is under the maximumlimts.

Until the Court case referred to below, the maxi num
retai ned water for nost whol e chickens (those 4.25 pounds
or under) was 8 percent. The maxi numretai ned water for
chicken that is ice-packed or subsequently cut up into
parts has been 12 percent. The 12-percent limt is based
on the prem se that chicken parts fromwhole birds with
wat er | evels between 8 and 12 percent will reach the 8
percent level by the tinme the parts are packaged. The
anal ogous limts for turkey are simlar but have included
unique limts for 12 different carcass wei ght categories.
The maxi numretained water limts for whol e turkey ranged
from4.3 to 8.0 percent, depending on weight. The
corresponding limts for cut-up turkey ranged fromb5.3 to
9.0 percent. The maxi mum retai ned water for whol e ducks,
geese and guineas was 6 percent; the sanme limt that
applied to chickens over 4.25 pounds.

The U . S. District Court, in the nmatter of Kenney v.
G ickman, finding that the anal ytical support for the

existing water retention limts for whole birds was

11



insufficient, vacated the regulation setting out the
[imts. Thus, in the wake of the decision, there have been
no regulatory criteria to determ ne whet her retained water
has been mnimzed in chilled or frozen whole birds. FSIS
is mandated to prevent the distribution in comrerce of neat
or poultry products that are adulterated or m sbranded.
Under the nmeat and poultry statutes, a product is
adulterated if, anong other circunstances, a substance has
been added to or mxed with the product to increase its
bul k or weight or nake it appear of greater value than it
is. Thus, if water has not been mnimzed, the product may
be considered adulterated. Such product may al so be

consi dered m sbranded. Wthout |imts on retained water,
FSI'S cannot adequately protect consuners from adulteration
and m sbrandi ng due to excessive retained water in whol e

bi r ds.

El i m nate | nconsi stency

In addition to the situation created by the July 1997
Court decision, FSIS sees additional need for regulatory
action. Wth respect to the regul ation of retained water,
there are differences or inconsistencies both between the
livestock and poultry industries and within the existing

regul atory framework for poultry. FSIS allows poultry to

12



retain water absorbed during processing as an unavoi dabl e
result of traditional chilling practices. There is no
conpar abl e al |l owance for neat. The regulatory definitions
for economi c adulteration “by substances added so as to

i ncrease bul k or weight or make a product appear better or
of greater value than it is” are identical for neat and
poultry. Although the Secretary of Agriculture has the
authority to apply the adulteration provisions differently,
FSI'S believes there can be nore consistency between the

| i vestock and poultry industries in how the adulteration
provi sions are applied to retained water in raw products.
The traditional differences in chilling practices have |ed
to a situation where the weight of a neat carcass usually
decreases during chilling while the weight of a poultry
carcass increases.

The Departnent pronul gated regulations limting water
absorption in poultry in 1959, 1961, and 1970 (Decenber 1,
1959, 24 FR 9566; July 19, 1961, 26 FR 6471; Cctober 7,
1970, 35 FR 739). The regulations that this final rule
replaces contain a standard of performance that calls for
m nim zati on and nmaxi mum retained water limts for poultry
carcasses based on carcass wei ght and intended use. Under
the enforcenent framework for these regulations, a poultry

establishment was “m nimzing” retained water when it was
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operating within the existing limts. FSIS is aware that

not all establishments have really been m nim zing retained

water. Data analyzed for this PRI A show that sone poultry
establ i shments have been controlling their processes to
retain the maxi nrum al |l owed anount of water. Wile this is
consi dered acceptable in the sense that product is not
adulterated, it is not consistent with a regulatory intent
to mnimze. However, it nay be consistent with food
safety objectives to reduce pathogens.

The exi stence of the 12-percent limt for cut-up
chicken is in itself inconsistent with the concept of
m nimzation. Many establishnents pack both whol e- and
cut-up chicken. In neeting the 8-percent limt for whole
birds, they denonstrate that their mnimumis bel ow 8
percent. The 12-percent |limt serves as an opportunity to
maintain water levels in cut-up poultry. The 12-percent
limt is also avail able as default when the 8-percent limt
is not achieved. An establishnent can divert birds to cut-
up operations when they fail the whole bird limt.

| npact on Small Entities

The final rule should not have a significant inpact on

a |large nunber of small businesses. Alnost half of al

federally inspected poultry slaughter establishnents are

14



| ar ge business entities, based on the Small Business
Adm ni stration size criterion of nore than 500 enpl oyees.
These establishnents, and i ndeed nost poultry
establishments, use imrersion chilling to nmeet the existing
chilling requirenents for poultry, e.g., 9 CFR 381.66(b)(2)
requires that poultry carcasses under 4 pounds nust be
chilled to 40 °F wwthin 4 hours follow ng evisceration. It
follows that, for nost poultry establishnments, the
unavoi dabl e retained water anmount is the mninmmlevel that
can be reached with existing i mrersion chiller equipnent
while still nmeeting the chilling requirenent. FSIS
recogni zes that this m ni num nust be established within
practical limts for operating paranmeters such as drip tine
and chiller water tenperature. The industry already has
i nformation concerning the chiller variable settings that
mnimze water retention. Therefore, the poultry industry
can establish water retention limts for various chiller
systens with mniml costs. FSIS also recognizes the
possibility that sone poultry establishnments may have to
use anti-mcrobial interventions that result in higher

| evel s of retained water to neet the Sal nonell a standards

than they do to neet the existing chilling requirenents.
Fifty to 60 poultry slaughter establishments process

under a mllion birds annually. Many of these smaller

15



operations do not use continuous inmersion chillers. They
use ice or slush to neet the existing chilling
requirenents. Few, if any, would have to reduce the
current |level of retained water. The establishnments nost
affected by this final rule are the firnms operating
imrersion chillers in a manner that targets the maxi num
al | owabl e retai ned water

This final rule should not have a significant inpact
on the neat industry because that industry is already
achieving zero-percent retained water. This final rule,
however, provides an alternative for establishnents that

are having or will have trouble neeting the Sal nonell a

performance standards. These establishnments could use a
full range of anti-mcrobial rinses or hot-water rinses
wi t hout having to worry about neeting a zero-percent
retained-water limt. |[If they can denonstrate that they

need a non-zero limt to neet the Sal nonell a standards,

they can use the flexibility provided by the final rule and

establish a new water limt as long as they state the
maxi mum percent age of water absorbed and retai ned on
product | abel s.

O the neat products affected by this final rule,
edi bl e organs prepared in slaughtering plants are nost

likely to retain water. O the 1,200 establishnments that

16



prepare these products, about 85 percent are snall. Mbst
of these establishnents will have to | abel their products
to indicate the maxi mum retai ned-water percentage in the

products.

I11. Background

Before this final rule, no neat regul ations prescribed

maximumlimts or otherw se addressed retai ned water in raw

nmeat products. Because there have been no regul atory

limts, FSIS has enforced the adulteration provision of the

FM A with the understanding that any | evel of retained
water is adulteration. FSIS has allowed cold water spray
chilling systens as a supplenent to air chilling of beef
and hog carcasses under the procedures outlined in FSIS
Directive 6330.1. Under those procedures, FSIS inspectors
have nonitored establishnent-operated quality contro
systens to make sure that the total weight of a group of
spray-chilled carcasses is not greater than the total pre-
wash wei ght of the sane carcasses. Thus, while an

i ndi vi dual carcass nmay have shown a weight gain, FSIS
enforced a standard of zero-retained water for groups of
beef or pork carcasses for spray chilling systens. In
contrast, FSI'S has not required establishnents to closely

nonitor water when using pathogen reduction nethods, such

17



as pre-evisceration carcass sprays or steam vacuum
processes, on the kill floor.

FSI'S has operated an extensive programto assure
conpliance with existing limts for retained water in
poultry. Retained water can result from both carcass
washi ng and carcass chilling, i.e., the post-evisceration
washi ng and chilling processes. The procedures for
conducting retained water tests for poultry are outlined in
Part 10 of the Meat and Poultry Inspection Manual. The
standard procedures instruct the inspector to tag and wei gh
a sanple of 10 birds fromthe eviscerating |line before the
final carcass wash. The final carcass wash occurs before
birds enter the chiller. The sanme 10 birds are then
wei ghed after the chiller at a point specified in the
establishment’s water control procedures as outlined on
FSI'S Form 528. The nobst common point is the end of the
drip line or the |last accessible point on the drip |ine.
The test procedures are the sane regardl ess of whether the
whol e bird or cut-up limts apply.

Under standard procedures, inspectors conduct one test
each shift. Many establishnents have been tested once each
week on the basis of their history of conpliance. Under
the standard procedures for controlling water retention,

test birds nust not be allowed extra draining tine, i.e.;

18



they nmust reflect the production lot. The standard
procedures for an establishnent may specify that the test
birds be drained for a specific time if production is all
drai ned for the same anount of tinme. For exanple, one
establishment specifies that test birds are to be drained
four (4) hours before being weighed. Wen water limts are
exceeded, product is retained.

Vi ol ati ons have occasionally occurred and appear to be
a function of how close to the regulatory Iimt an
establ i shment has been operating. Existing data indicate
that sone establishnents have been controlling their
processes way below the Iimts and have never cone close to
a violation. The data reviewed for this analysis show t hat
nost establishnents have not had water violations or have
rarely exceeded existing limts. A few, however, appear to
have targeted the regulatory limt and frequently have
witten off product retention by FSIS i nspectors as an
extra operating expense. In the data exam ned for this
anal ysis, retained product required additional drain tines
ranging from3 mnutes to 12 hours.

FSI S s retai ned water control program has been a
relatively resource-intensive effort. 1In a poultry
establishnment with two shifts and two chiller systens, FSIS

has conducted up to four 10-bird tests each day. Each test

19



takes from40 to 60 mnutes for selecting, tagging, and

wei ghing birds and then recording results and maki ng
necessary cal cul ations. Even with reduced testing in many
establishments, it appears reasonable to estinmate that FSI S
has conducted between 300 and 400 retained-water tests each
day. Assum ng a 260-day work year, FSI'S conducted from
78,000 to 104,000 tests annually. At 40 to 60 m nutes
each, the annual testing represents from25 to 50 staff
years of 2,080 hours each. The Agency al so expended an
estimated 560 staff-hours each year reviewi ng changes in
establ i shment washing, chilling, and draining procedures.
These estimates do not include the cost of addressing

vi ol ati ons.

FSIS intends to pursue a new water control program
that can incorporate wholesale or retail sanpling to
identify establishnents that nmay be exceeding water limts
and then target resources to conduct followup testing to
confirm conpliance or nonconpliance. FSISwll use a
standard oven-drying nethod, described in Appendix A of the
final rule, to neasure the anmount of water in sanpled
products agai nst what is considered the natural water
content of the product.

In its 1980 proposed rule “Net Wi ght Labeling” (45 FR

53002; August 8, 1980), FSIS considered a “buil di ng-bl ock”
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approach to net-wei ght conpliance that was then being
reviewed by the Codex Alinentarius Conm ssion. This
approach, as described in the 1980 proposal, “would be
nodel ed on a statistical limts-of-variance techni que
devel oped by Switzerland for application to inported,

pr epackaged foods. Inspectors would nake limted

i nspections for conpliance at retail. |If the sanpling
techni que i ndicates a nonconpliance problem additional

i nspection of the sanme product would be nade at retail and
further back in the marketing chain, including at
processing plants. |If the problem continues follow ng
notification of the producers, a nore precise enforcenent

test would be applied’” (45 FR 53022). An alternative that

|l ends itself to this type of approach will rate high on the

criterion for an efficient, equitable enforcenent system

V. Description of the Final Rule

The final rule establishes a single retai ned water
standard for all raw, single ingredient neat and poultry
products. This standard allows retained water only if that
wat er i s an unavoi dabl e consequence of the process or
processes used to assure conpliance with applicable food
safety requirenents. The establishnment preparing the

product nust be able to denonstrate this fact with data
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collected under a witten protocol that nust be avail able
for review by FSIS. The presence of any retained water in
t he product nust be identified on product |abeling.

These requirenents affect only single-ingredient, raw,
whol e, cut-up, or ground neat and poultry carcasses and
parts, including edible organs and ot her edi ble neat and
poul try byproducts. They do not affect raw products with

| abeling that includes a list of ingredients or nutrition

| abel i ng, such as pre-basted frozen turkeys or individually

qui ck frozen (I QF) poultry parts |labeled to indicate the
addi ti on of basting solutions.

The final rule also nodifies other existing
regul ations related to water use and chilling requirenents.
For exanple, the final rule renoves a requirenent that
establishments nust file a description of chilling and
freezing procedures with the inspector-in-charge (11C. At
the sane tinme, the final rule renoves the requirenents that
t he establishment submit witten notice of any adjustnents
to washing, chilling, and draining nethods before any
changes are nmade and provide FSIS data show ng the

adjustnments are effective in neeting existing water limts.

These nodifications will reduce recordkeeping and reporting

bur dens.
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The final rule also renoves specific requirenents
concerning the anmobunt of fresh water intake required in the
first section of a continuous chilling system The
exi sting regulations require a mninmum of one-half gallon
per frying chicken and proportionately nore for other
classes of poultry, including not |ess than one gallon per
turkey. The potential for |owering water costs is unknown.
The general requirenents for using potable water and
continuous overflow fromone section of the chiller to the
next will remain. The requirenment for continuous overfl ow
woul d appear to limt the opportunity for reduced water
use.

The regul ati ons on water intake were established at a
time when FSIS was assumi ng responsibility for controlling
pat hogen | evels and frequently did so by inposing design
requirenents. In 1978, the Agency published a final rule
(43 FR 14043; April 4, 1978) that woul d have reduced wat er
i ntake requirenents by 50 percent when chlorine levels in
the incomng water were at |east 20 parts per mllion. The
final rule was subsequently withdrawn. O concern during
t he rul emaki ng were studies by USDA and the Virginia
Pol ytechnic Institute and State University (VPl) that
showed that bacteria |levels increased as intake water was

reduced. Wiile the relationship of water intake and
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pat hogen | evels remains a public health concern, FSIS is no
| onger attenpting to design protection using command- and-
control regulations. Under the Pathogen Reducti on/ HACCP
final rule, establishnents are required to neet pathogen
reduction perfornmance standards. This current final rule
is a performance-based standard that will lead to retained
water | evels that are necessary to neet pathogen reduction
requi renents and other food safety standards. The fi nal
rule is consistent with FSIS objectives of setting

per formance standards and novi ng away from such desi gn
requi renents as the m ni num of one-half gallon of fresh
wat er intake per chicken. It is now industry's
responsibility to establish how water intake relates to
bot h retained water and pat hogen | evel s.

The final rule also renoves prescriptive requirenents
for water reconditioning systens for poultry chillers.
This change will not have an inpact because reconditioning
systens have not proven feasible in commercial operations.

FSIS is retaining the existing requirenents mandati ng
that the internal tenperature of poultry carcasses be
| owered to 40 °F. or less within a specified tinme until
these requirenents can be addressed by a future rul emaki ng.
The Agency also will continue to require that each

establ i shment provide scales, weights, identification
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devi ces, and ot her supplies necessary to conduct water
tests. Wiile the Agency envisions a conpliance-sanpling
program using the deviation froman expected | evel of total
wat er content as a screening system the Agency will still
use the existing sanpling systemto confirmpotenti al
conpl i ance probl ens.

The poultry regul ati ons di scussed above concer ni ng
wat er use, chilling requirenents, and water retention are
all contained in 9 CFR 381.66 (tenperatures and chilling
and freezing procedures). This final rule also renoves
several existing regulations from9 CFR 381.65 that now
address general operating procedures, many of which are not
related to water use or chilling procedures. Operating
procedure requirenents that are renoved or revised under

this final rule include the follow ng:

specific requirenents that prescribe the nature of

opening cuts for evisceration,

the requirenent to renove kidneys frommature poultry,

requi renents pertaining to the handling and storage of

materials that could adul terate product,

requi renents for containers, packaging, and covering

mat eri al s,

requi renents on renoving offal from establishnents,
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* requirenments prescribing howto thaw frozen poultry

and drain ready-to-cook poultry,

e requirenments on how establishnments can chill parts of
car casses, and
e requirenents related to harvesting detached ova.

The regul ations that are being elimnated are either
regul ations that are overly prescriptive, comuand-and-
control regul ations, such as those defining opening cuts or
regul ations that are now redundant with HACCP, e.g., the
removal of kidneys. The reason for renoving the kidneys of
mat ure chi ckens and turkeys is that they are a source of
cadm um which can accunulate in the human |iver and
ki dneys and cause acute or chronic health problens. This
is a “food safety hazard reasonably likely to occur” that
establishments will identify in their hazard anal yses and
control through their HACCP systens. Thus, a regul atory
requi renent for their renoval would be redundant with the

HACCP regul ati ons.

V. Analysis of Existing Data on Retai ned Water

Water Data fromPoultry Plants

As di scussed above, nost raw, single-ingredient neat
products are not currently allowed to contain any retained

water. This analysis assunes that these neat products wll
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continue to be produced w thout retained water. Products
that are packed in water or may retain water are already

| abel ed to indicate such information. Chitterlings (sw ne
intestines) are washed and chilled before shipnment and are
packaged with water. Certain organ neats and neat from
ears and tails are al so washed and chilled using water. A
few establishnments chill beef cheek neats in water, a

process that may result in the absorption of water. The

product is |abeled to indicate the maxi num percentage added

water it may contain to alert buyers to the fact that the
product may wei gh nore because of the chilling process.
The Agency does not have data on the vol une of neat
products with retained water or data on the current |evels
of retained water. These products do not, however,
represent a major portion of neat industry production.

In order to estimate the current |evel of retained
water, in early 1997, the Agency’s headquarters staff
informally requested field offices to forward readily
avai l abl e water data frompoultry plants. The materi al
assenbl ed varied fromregion-to-region and plant-to-plant.
The field offices did not use a standard nethod to
sunmari ze avail able data. In sone cases, the individua
establishnments were identified; in other instances, al

pl ant identification was renoved. The allowable water,

27



i.e., the applicable regulatory limt, was not always

readily discernible. The data covered the period of

January through May 1997. Most of the data was included on

the Daily Moisture Records (FSIS Form 549 or its

replacenent Form 6310-1). These records record the pre-

wash and post-chill weight of each individual bird for each

10-bird test. Five 10-bird tests are recorded on each
record.

Wil e the data assenbl ed was not systenmatically
collected, it is representative of the anobunt of water
currently absorbed and retained during the washing and
chilling process as neasured by existing FSIS water test
procedures. An analysis was conducted using all the data
that met the following criteria for establishnments
sl aught eri ng young chi ckens:

e Mninumof twenty 10-bird tests (200 birds).

e Existing regulatory limt avail able.

Al available test data collected under a single
applicable limt.

e Al results clearly |egible.

» Establishnment identified (to connect water data with

producti on).
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The data from 33 establishnents sl aughtering young
chickens net the above criteria. These 33 establishnents
represented 17.5 percent of FY 1996 production. Wthin the
33, 19 establishnments were operating under the 12 percent
water limt that was applicable to cut-up and ice-pack
poultry. These 19 establishnents accounted for 9.11
percent of the total FY 1996 production and 52 percent of
the production within the 33 establishnents.

Thirteen establishnents were operating under an 8-
percent water-absorption limt during the period the data
was collected. The 8-percent Iimt applies to whole
carcass pack chickens or frozen chickens that are 4.25
pounds or less. The 13 establishments represented 7.95
percent of FY 1996 production. One establishnment was
operating under the 6 percent limt for whole chickens over
4. 25 pounds.

Anong the 33 establishnments, 48 percent of the young
chi ckens were being processed under the water limts for
whol e birds. Today, the National Broiler Council estimates
that only 10 percent of broilers are “marketed” as whole
birds. Two factors explain this difference. First, if any
birds in a production shift are to be shi pped whol e, the
entire shift is subject to the whole bird Iimt. Second,

sone birds are shipped whole and then cut up in a second
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establ i shment conducting further processing. The 10
percent “marketed” as whole birds include product destined
for retail and food service establishnments.

The 13 establishments operating under the 8-percent
limt had an average absorbed water |evel of 5.81 percent
and a production based wei ghted average of 5.68 percent.

I ndi vi dual establishnment averages ranged from4.72 to 7.32
percent. These percentages represent percentage gain
relative to the carcass weight before the final carcass
wash. The individual plant averages were cal cul ated by
conbining all available water tests fromall shifts and al
washer/chiller systenms. Averaging all water test results
in this manner assunes that each test represents an equal
anount of production. Many plants have nore than one
chiller systemand nmultiple shifts. Production may not be
equal ly distributed across all shift-chiller conbinations.

The 19 establishments operating under the 12-percent
limt had an average absorbed water |level of 9.11 and a
wei ght ed average of 9.02 percent. As above, these
percent ages represent the percentage gain relative to the
carcass wei ght before the final carcass wash. Wile 18 of
t hese establishnents had absorbed-water levels close to 8
percent or above, one establishnment had an average water

| evel of 5.37, based on sixty 10-bird tests (600 birds)
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conducted from January through April 1997. The

est abl i shnment operates two systens, one-averaged 5.61
percent, the other 5.14. Al the daily records were
checked to indicate the establishment was produci ng cut-up
poul try.

In addition to the data anal yzed above (33
establishnments), the 1997 data included water tests from
three young chi cken establishnments that processed both whol e
birds under the 8 percent Iimt and cut-up chickens under the
12 percent |imt. For these 3 plants, there were at |east 20
tests at each level. The results are shown in the follow ng

t abl e:
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Est abl i shrent 8 Percent Limt 12 Percent D fference
Limt
A 6. 42 7.67 1.25
B 5. 26 6. 15 0. 89
C 5.94 7.30 1. 36

An anal ysis of variance procedure indicated that,
after accounting for variability between plants, there is a
statistically significant difference (confidence greater
than 99% between the percentages of water gain at the two
regulatory limts. It follows that these establishnents
are not really mnimzing retai ned water when operating
under the 12-percent |limt because they have | ower retained
wat er when processing whole birds. The difference does
not, however, approach 4 percent.

Because there are 12 different water limts for
different sizes of turkeys, the approach to anal yzing
existing data had to be different. It is commbn to see
three different water limts for a five-test series

recorded on the Daily Misture Records. The data from
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turkey establishnments was sorted using the follow ng two
criteria:
* Mnimumof ten 10-bird tests conducted under limts
applicable to turkeys packaged as whol e birds.
» Establishnment identified.

A review of the existing data identified six
establishnments that were operating under the limts for
whol e- car cass packing procedures. These six establishnments
represented 12.7 percent of federally inspected turkeys in
FY 1996. An estimated 40 percent of all turkeys are
mar keted as whol e birds. Because of the 12 different limts
for whol e turkeys depending on weight, this analysis did not
attenpt to estimte absorbed water for different sizes of
bi rds.

The six turkey plants had an average absorbed water
| evel of 4.39 percent and a wei ghted average of 4.74
percent. Individual plant averages ranged from1.91 to 5.53
percent. This analysis did not attenpt to estimte water
| evel s for cut-up or ice-packed turkeys.

The review of Daily Misture Records identified a
couple of potential issues that should be addressed by
coments. First, sone of the highest water results occurred
when |ine speeds were running too slow for the established

wat er control procedures. Since slowng |ine speeds may be
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a response to higher pathogen levels, there is sone

i ndi cation that water pick-up and pathogen | evels may be
inversely related under sonme conditions. 1In one case, a
conpany conceded that it could not pass the 8-percent whole
bird water limts at certain | ower speeds and agreed to
divert birds to cut-up operations when the |ine speed
dropped to a certain level. By diverting the birds to cut-
up, the establishnment avoi ded the process of conducting a
50-bird test to establish the necessary drain tine to neet
the 8 percent Iimt. Another plant noted that slower speeds
resulted in insufficient nunbers of birds for proper travel
through their chiller systemwth rocker arns.

As a second issue, the data indicate that nore
problens arise with very small birds, i.e., broilers in the
2 ¥» to 3-pound range. Individual birds would show water
pick-up in the 20 to 24 percent ranges. FSIS staff notes
that eviscerating equi pnment sonetinmes causes extra |arge
openings on small carcasses that |ead to pockets of water
under the skin. These birds are informally referred to as
“water bags.” The water test is rather neaningless for
these birds if they are headed to cut-up operations because
the water in these pockets drains quickly and easily at the
cut-up operation.

Ret ai ned Water in Net Wi ght
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The final rule requires that product |abels indicate
t he percentage of net weight represented by retained water.
Al'l the data presented in the previous section refers to
retai ned water as a percentage gain fromthe carcass wei ght
prior to the final carcass wash. The sane vol une of
retai ned water, expressed as a percentage of net weight,
will be somewhat | ower than that percentage gain because net
wei ght includes the pre-wash carcass wei ght plus any
absor bed water.

A second difference occurs because FSI S water tests
normal Iy occur at the end of the drip line. The exact
rel ati onshi p between the vol une of retained water as
recorded by FSIS tests and the volune of retained water in
fini shed packaged product is unknown. Retained water in
fini shed packaged product will be | ower for several
reasons. First, an establishnment’s handling procedures
will lead to sone water | oss before the product is packaged
and wei ghed. Today, only 10 percent of broilers is
mar ket ed as whol e birds. Thus, many broilers produced
under whole bird limts are being cut up in the originating
establishment or in a subsequent establishment before being
packed as finished product. Second, any product that
exceeds existing limts is required to drain for a specific

tinme as determ ned by program personnel. Third, the
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establishment may inplenent draining procedures to neet a
custoner’s purchase specifications. In these

cases, the retained water included in net weight could be
far less than the retained water neasured by FSIS tests.

It is also difficult to conpare the water data for
whol e birds with the data on cut-up poultry. As discussed
above, avail abl e data showed whol e young chi ckens to average
5. 68 percent while cut-up young chi ckens averaged 9. 02
percent on a production-based wei ghted average. The 12
percent limt on cut-up chickens was based on a prem se that
if poultry for cut-up averages |ess than 12 percent at the
time of water test, it would drain to | ess than 8 percent
during the remaining handling prior to final packaging. This
does not nean that poultry destined for cut-up will drain 4
percent. It seens reasonable to assume, however, that the
| evel of 9.02 percent will approach the whole bird | evel of
5.68 percent, probably ending up sonmewhere between 6.0 and
7.0 percent.

Al'lowing for sone drain in the whole bird packagi ng
process and consi dering the conversion to percentage of net
weight, it seens |ikely that the average retai ned water for
chi cken as a percentage of net weight is probably in the 5.0

to 6.5 percent range. This estinmate is consistent with
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findings published in a studyE]conducted in 1979 by the
Econom cs, Statistics, and Cooperatives Service (ESCS (now
ERS)). That study, hereinafter referred to as the 1979 ERS
study, estimated that average water pickup for six processors
at the time of packaging was 5 to 6 percent. Because sone
product undergoes further cut-up and packagi ng in other
establishments, the average water |evel |eaving originating
establishnents is not the sane as the level in custoner
packages.

The whol e-bird data on turkeys, i.e., 4.74 percent
retained water, is a better estimate for packaged turkey
since 40 percent are marketed as whole birds. One would
expect sone additional drainage before the birds are
packaged. The average retained water |evel for turkey, as a
per cent age of net weight is probably somewhere in the range

of 4 to 4.5 percent.

VI. Econonmic Analysis of Retained Water in Meat and

Poul try

Thi s chapter exam nes the econom c issues associ ated
with retained water in poultry. For analytical purposes,
this chapter assunes that the average retained water for

all chicken is 5 percent of net weight and the average for

! Assessment of Proposed Net Weight Labeling Regulations, Staff Report, Prepared by the Economics,
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turkeys is 4 percent of net weight. The analysis in
Sections 4 and 5 concluded that the average retai ned water
for chicken is probably between 5.0 and 6.5 percent and the
average retained water for turkey is probably between 4.0
and 4.5 percent.

In FY 96, there were 7.67 billion chickens slaughtered
under Federal inspection. Based on an estimated average
carcass weight of 3.36 pounds, the total weight of ready-

t o- cook chicken was 25.8 billion pounds. |f the average
retai ned water was 5 percent, then one can view the total

as 24.5 billion pounds of chicken and 1.3 billion pounds of
retained water. Since the wholesale price of whole
broilers was $.6124 per pounda the chicken had an esti nated
whol e bird whol esal e val ue of $15.8 billion.

In FY 96, there were 289.6 mllion turkeys sl aughtered
under Federal inspection. Usi ng an average carcass wei ght
of 17.9 pounds, the production was 5.18 billion pounds.

The average FY 1996 whol esal e price was $. 665 per pound
resulting in a total whol esale value of $3.4 billion.
Usi ng an estimted average retained water |evel of 4
percent, one could view the production as 4.97 billion

pounds of turkey and 0.21 billion pounds of retained water.

Statistics, and Cooperatives Service for the Food Safety and Quality Service, USDA, August 1979.
“Livestock, Dairy and Poultry Situation and Outlook, LDP-M-44, ERS, USDA, August 15, 1997.
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There are two ways of |ooking at the current
situation. One is the perspective that custoners are
paying $15.0 billion for the chicken and $789.4 nillion for
the retained water and $3.3 billion for turkey and $136
mllion for retained water. The other is that the water
has no effect on the value of the poultry. 1In this case,

t he value of the chicken is $15.8 billion and the val ue of
the turkey is $3.4 billion. The custonmer is sinply not
being informed that the true whol esale price of the chicken
on a “zero added water” basis is $.6446 per pound and not
$.6124. Simlarly, the customer is not being infornmed that
the true whol esal e val ue of turkey is $.684 per pound and
not $.665.

VWil e the 1979 ERS study was focused on anal yzi ng
alternative net-weight regulations, the study addressed
essentially the sane issue as retained water when it
consi dered drai ned weight |abeling. The ERS study used an
“added water in chicken” exanple to illustrate the retai
price effects of dry tare versus drai ned wei ght |abeling of
packaged chi cken. The exanple was a package of chicken
breasts selling for $1.20 per pound with a | abel ed wei ght
of 3 pounds using a dry-tare system The tare is the
wei ght of any container, or wapper, or other material not

included in the stated wei ght of a package. This package
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woul d cost the consuner $3.60. |If this package undergoes a
wat er | oss of 4 percent, and assunming the net weight was
exact under the dry-tare system the consuner selecting
t his package woul d be receiving 2.88 pounds of drained
wei ght chicken and the price per pound of chicken is $1.25
($3.60 + 2.88 pounds).
Under a drai ned wei ght system assum ng exact
nmeasur enents, the package woul d show a net wei ght of 2.88
pounds and a price per pound of $1.25. The cost of the
package woul d remain $3.60. The ERS study used this
exanple to illustrate that changi ng net wei ght nethodol ogy,
by itself, only changes the information a consuner receives
but not the real cost of the product.
After analyzing the “water in chicken” issue, the 1979
ERS st udy concl uded:
Whet her consuners pay chicken prices for water is
not clear sinply because a dry tare |[|abeling
wei ght is allowed. If $3.60 is the conpetitive
cost for a package of chicken breasts of that
quality, then the consunmer is not paying $1.20/1b.
for 0.12 I'b. of water and juices. The consunmer is
sinply not being inforned that the true price of
chicken at the retail level on a drained weight

basis is $1.25/1b. not $1.20.
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Consuners may well be paying nore for chicken or
other neat and poultry products than can be
justified. But to verify such an assertion would
require an extensive study of the industrial
organi zation of the industry and data on firm
costs, revenues, and profits. Answering that
guestion is beyond the scope of this study.
The econom c issue raised by the retained water issue
is whether |abels reflecting the price of poultry on a
“green wei ght” basis would have enough of an effect on the
demand for poultry that consumers woul d purchase | ess
poultry and nore product that conpetes with poultry. This
analysis, like the earlier ERS study, has not attenpted to
predict the shifts in supply and demand that m ght occur if
product |abels included the “true” price of poultry. The
mar ket pl ace i ssues are nore conpl ex than just pounds and
cents. Discussions with retail industry personnel indicate
that they believe many consuners object to free liquid in
packages and that “dry” | ooking packages woul d have a
positive inpact on demand. They al so noted that | abeling
of water is not necessarily detraction. They point to the
rapidly growi ng market for Individually Quick Frozen (1 QF)
| ce-d azed poultry. This product sonetines includes

| abeling indicating the addition of basting solutions to
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enhance flavor and juiciness. |1QF Ice-d azed and nari nated

products are marketed as conveni ence products.

VII. Regulatory Options

FSIS identified six options for regul ating retained
water in raw neat and poultry products. These six options
are:

* No limts on retained water as |long as the product

| abel indicated the anpbunt of retained water.

e A standard requiring zero retained water for all
raw, single-ingredient products.

* Arequirenent that there could be no retained water
in the stated wei ght of the product.

* A standard that would set limts for retained water
based on best avail able technology within
traditional production practices. This option would
also require that retained water be identified on
product | abel s.

* A standard that would set limts for retained water
based on optimum use of existing equipnent. This
option would also require that retained water be

identified on product | abels.
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e A standard that would require an establishnent to
denonstrate that any retained water is an inevitable
consequence of the process used to neet applicable
food safety requirenents. This option would al so
require that retained water be identified on product
| abel s.

Anal ysis of Options

This section provides an assessnent of the six
regul atory options identified. The six options fit into
three categories. The first category is represented by
Option 1 and can be characterized as the option where there
would be no limts on retained water for any raw product as
| ong as the | abel indicated the presence of that water.
The second category covers options where no retained water
woul d be allowed. This analysis discusses two variations,
one (Option 2) where no retained water would be allowed in
t he product and another (Option 3) where no retained water
could be included in the product weight. Options 4, 5, and
6 are all simlar in that they would permt limted water
retention and they would require that any retai ned water be
identified on product |abels. These |last three options
differ in the basis for establishing the limts for water
retention. The three options consider limts based on best

avail abl e technology, limts based on best perfornance with
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exi sting equipnent, and limts based on the retai ned water
necessary to neet existing food safety requirenents.
Setting new limts based on any of these three criteria
woul d have to neet the Court's requirenent that the

rul emaki ng record explain how particular water retention

| evel s are set.

Al'l six options provide consunmers with inproved
information on the price of poultry. Inproved information
results fromeither |labeling the I evel of retained water,
elimnating all retained water, or a conbination of
| abeling and limting the anobunt of retained water. The
section on market failure shows that in the neat and
poultry industry the information about retained water in
raw products avail able to consuners is inadequate and that,
noreover, information available to poultry processors on

this matter is not available to consuners.

Provi sion of |abels showi ng the percentage of retained

wat er woul d enabl e consuners make their purchasing
decisions with respect of both prices and the quantity of
retained water |levels and thus reduce, if not elimnate,
mar ket failure. The asymmetric information that persists
inthis failed market woul d be bridged by the availability

of information on the | abels.
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| nproved i nformation provides a consunmer benefit in
that it allows consuners to nake nore informed purchasing
deci sions. The analysis that foll ows does not quantify the
consuner benefits of each option. FSIS recognizes that
renmoving all retained water infornms consuners of the "true"
price of poultry; no further cal cul ati on bal anci ng wat er
content and | abel price would be necessary. A conbi nation
of labeling with a limt on retained water nmay have greater
consuner benefits than | abeling al one because the | abel ed
product price would provide inproved infornmation to those
consuners that would not use the retained water
i nformation.

Option 1 - Labeling of Percentage Retained Water

Under this option, there would be no Iimt on retained
water as long as the anount, i.e., percentage of product
wei ght, was indicated on the product |abel. The sane
requi renent would apply to both nmeat and poultry products.
To assure prom nent notification, the product nane on the
| abel ing of an affected product woul d be acconpani ed by a
statenent, such as “may contain up to __ percent retained
water” or “contains __ percent retained water.”

After identifying this option, the departnent
concluded that this regulatory option would not be

consistent with the existing adulteration provisions
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di scussed earlier. In other words, unlimted retained

wat er woul d constitute econom c adulteration, even if
identified through labeling. While this conclusion
elimnates this option, this analysis uses the option as a
vehicle to discuss the costs and benefits of using |abels
to inform consuners about retained water.

The cost analysis presented later in Section VIII
concludes that all poultry labels could be revised at a
cost of $18.4 million. This cost would be an up-front,
nonrecurring cost. The |abel revision costs of $18.4
mllion are an estimate for the cost of revising |abels for
raw poul try shipped fromfederally inspected poultry
establishnments that both slaughter and further process raw
poultry. The estimate of $18.4 million does not include
potential |abel revision costs for product that is produced
in one of the slaughter/processing establishnments and then
further processed in a second inspected establishment that
does not sl aughter poultry. To illustrate, there are
i nspected establishnments that purchase whol e birds and
further process these carcasses into parts of carcasses and
ot her establishnments that purchase parts of carcasses and
further process these parts. The inspected establishnents
pur chasi ng product that has "percentage retai ned water

| abel i ng" woul d have to | abel their further processed,
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singl e-ingredient, raw products unless they had data
showi ng that the further processing they conduct renoves
all the retained water. Presunmably, the percentage of
retai ned water woul d decrease during further processing.
The further processing establishnments woul d have to | abel
their products to indicate the presence of any renaining
retained water. FSI'S does not have information on the
nunber of establishnments or |abels that could potentially
be affected.

There are two other situations where revised | abels
could be required. Wiile nost raw poultry sold in retai
stores is packaged and | abeled in federally inspected
establ i shnents, sonme raw product is repackaged and | abel ed
at the retail level. Retail stores would have to | abel
their single-ingredient, raw products unless they had data
showi ng that the processing and repackagi ng they conduct
renoves all retained water. Thus, there would be sone cost
for labeling retained water at the retail level. Finally,
there may also be a few neat |abels that need to be revised
since sone byproducts and organ neats are now washed in
wat er before bei ng shi pped.

There woul d al so be the cost of establishing the |evel
of retained water. As discussed earlier, FSI'S now enpl oys

from25 to 50 staff years neasuring retai ned water
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| nspected establishnments could utilize FSIS test results or
conduct there own retained water tests. |If such tests are
conducted by Quality Control (QC) technicians making

$35, 000 annual ly, the cost of 25 to 50 staff years
represents from $875,000 to $1.75 million, annually. This
option would not require any reduction in the current

| evel s of retained water. Thus, there would be no costs
for nodifying production practices. The cost analysis in
Section VIII addresses the cost of establishing a m ni num
which is a different task than establishing the |evel.

The extent of the | abeling benefit, i.e., the value of
| abeling information to consuners, is affected by several
factors. These include the type of |abel that wll
eventually be required, the nunber of different |abels
present in the marketplace and the variation in retained
water within a specific production lot. The first factor
affecting the value of the labeling information is the type
of | abel statenent. |If the |abel statenent indicates "up
to percent retained water," the consuner cannot use
the information to calculate a true price per pound because
the | abel would not specify the actual anmount of retained
water. The "up to percent" type of |abel would
provi de consuners with general information indicating that

sone | evel of added water was present. This type of | abel
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does not provide the sane incentive to m nimze added wat er
as a label indicating a specific percentage, i.e.,
"cont ai ns per cent added water."

The second factor affecting the value of |abeling is
the nunber of different |abels present in the marketpl ace.
If different establishnents have different |abels for
different levels of retained water, consuners could be
faced with a nmultitude of different |abels making price
conparisons very difficult. It is not unusual for a |large
supernmarket to stock raw poultry fromnore than 10
different federally inspected establishnments. Wile it
appears reasonable to assune that a conpany or an
establ i shnment woul d prefer to use a single retai ned water
statenent for all raw product |abels, it is possible that
sone establishnents woul d devel op alternative |abels for
each product, each indicating a different |evel of retained
wat er. Added water content could be established on a day-
to-day or production-shift basis.

A third factor affecting the value of labeling is the
variation in retained water wwthin a specific production
lot. Natural variation is a conponent of all food
attribute | abeling. Variation does appear, however to
present a greater than usual concern with retai ned water.

Based on the 10-bird tests conducted by FSI'S, the package-
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t o- package variation could be relatively high for whole
birds. In a randomy selected 10-bird test for whole
broilers (average “green weight”, i.e., carcass weight
prior to any water absorption, was 3.6 pounds), the average
retai ned water was 6.57 percent. The range was from | ess
than 1.0- percent (0.95) to 14.6 percent. Only five birds
were within £ 2.0 percent of the average 6.57 percent. Two
i ndi vidual birds exceeded the 8.0 percent Iimt. 1In a
second 10-bird test of 3.2-pound broilers averaging 6.92
percent retained water, 6 of 10 were within £ 2.0 percent.
Three individual birds exceeded the 8.0 percent limt.

This data raises an issue concerning how a percentage

| abeling option would be inplenented, i.e., what |evel
woul d be required to appear on product |abels? Wuld it be
the average or would it be a level that included 90 or 95
percent of the individual birds?

The anpunt of retained water appears to vary less for
turkeys. In one randomy selected 10-bird test of smaller
turkeys (regulatory limt of 6.0 percent), 9 of 10 were
within = 1.0 percent of an average retained water |evel of
5.45 percent. In a 10-bird test of larger birds
(regulatory limt 5.3 percent), 7 of 10 were within = 1.0

percent. One bird exceeded the regulatory limt.
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Option 2 - Zero Retained Water

The Agency could establish a standard of zero retained
water for all raw, single-ingredient neat and poultry
products. In theory, given sufficient drip time or drain
time or drying tine, all raw, single-ingredient products
can be returned to a "green weight." However, avail able
data suggests that returning imrersion-chilled poultry to
"green weight" may not be feasible. The 1979 ERS study
i ncluded data that supports the conclusion that water
retai ned during washing and chilling does not conpletely
drain frompoultry by the tinme the product reaches the
consuner. For the study, ERS, in conjunction with ten
| ocal weights and neasures agencies, neasured the percent
drain in 297 retail packages of chicken fromfive poultry
processors. All packages were whol e cut-up chicken packed
at establishnents using imersion chilling. Al brands had
an average water pickup of 5 to 6 percent at the tinme of
packagi ng. For the 297 packages the average drain as a
percent age of | abel ed net wei ght was 3.42 percent.
Assum ng the product started at an average of 5.5 percent,
the product was still retaining approximtely 2.0 percent
absor bed water when sanpled at retail. The study did not
i ndi cate how many days the product had been in

distribution. One processor was shipping to retail stores
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on both the East and West Coast. Thus, in some cases,
there was considerable transportation tine invol ved.

Bl

There was a second study™ that showed that the water
| oss that occurs in the plant fromthe time the poultry is
pl aced in the package to the tine it |eaves the plant is
substantially | ess than total retained water. During the
devel opment of the 1989 Net Weight Final rule (54 FR 9370,
March 6, 1989), FSIS, in cooperation with the National
Broiler Council and the National Conference on Wights and
Measures, conducted a study on water |oss. Data collected
fromten chicken processors showed that the average water
| oss occurring in the plant after packaging was 1.8
percent. The study did not, however, include data on the
|l ength of tinme the product stayed in the plant after
initial packing.

FSI'S techni cal personnel believe that a zero standard

woul d require the poultry industry to abandon i mersion

chilling because attaining zero-retained water with
imrersion chilling is not technically feasible. Installing
air chilling or air chilling/spray systens would require

maj or reconstruction costs for the poultry industry. There
is also a potential cost associated with possible increases

i n pathogen levels. Studies have shown that inmersion
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chilling reduces overall pathogen |evels on poultry. If
this option would force the poultry industry to abandon
i mrersion chilling and pat hogen | evel s increased, then
there could be additional social costs associated with

i ncreases in foodborne illness. Wth this option there
woul d be no need to revise product |abels.

Under this option, consuners woul d benefit by being
fully infornmed as to the price of both neat and poultry
products. No bal ancing of water content and | abel price
woul d be necessary. However, because the benefits of
better informed consuners froma zero-retained water
standard are unlikely to surpass the costs, this option was
el i m nat ed.

ption 3 - “Green Wi ght” Labeling

A variation on the concept of zero-retained water is
the option where there could be no retained water in the
stated wei ght of the product. Establishments would be
required to establish a retained water |evel for each “lot”
or shift. Scales would then have to be adjusted to account
for retained water. The weight indicated on product | abels

woul d be an estimate of the "green weight" prior to the

final carcass wash

% U.S. Department of Commerce, National Institute of Standards and Technology (NIST), Report of the
73" National Conference on Weights and Measures, NIST Special Publication 750, 1988.
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The only direct cost is the cost of establishing the
anount of retained water in order to adjust scales. There
woul d be no need to revise product |abels or nodify
chilling practices. The ngjor inpact would be a reduction
in the | abel ed volune of poultry production by an estinmated
1.5 billion pounds. Concomtant with this decrease in
production of poultry, there would be an increase in
whol esal e prices associated with an upward shift in the
supply function for poultry. The increase in price and a
decrease in production would tend to reduce consuners
surplus or welfare. The extent of loss in consunmer welfare
woul d depend on elasticity of demand for poultry -- the
nore inelastic the demand, the smaller would be the welfare
| o0ss to consuners.

A di sadvantage of this option would be that the
| abel ed wei ght would only be an estinate of the "green
wei ght." The package-to-package variation woul d now be an
i ssue for the accuracy of the net weight statenent rather
than the accuracy of a qualifying statenent. There could
al so be considerable differences between | abel ed wei ght and
packaged weight. This option would require the Agency to
revise the overall systemfor regulating net weight

accur acy.
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If this option were selected, FSIS would have to
reopen the net weight regulations. In 1990, after four
final rules and al nost two decades, FSIS published final
rules for net weight |abeling of neat and poultry products
(55 FR 49826, Novenber 30, 1990). In the final net weight
rule, FSIS established a regulatory framework that for al
conpliance testing in federally inspected establishnments;
the net weight of raw chicken woul d be established using a

dry tare system In a dry tare system both free liquid

and liquid absorbed by packagi ng material woul d be included

in the net weight of the product. At the sane tine, the
rul e recogni zed that a few State and | ocal weights and
nmeasures authorities still prefer to conduct wet-tare
conpliance testing. Under a wet-tare system the free
liquid and |iquid absorbed by packaging material are not

counted in neasuring the product weight. The final rule

established a 3-percent “gray area” where, if fresh poultry

m nus any liquids (free liquid plus liquid absorbed by any
packaging material) is within 3 percent of the |abeled

wei ght, further information is sought before any

determ nation is made. The 3-percent “gray area” applies
only in localities using wet-tare testing. The task force

that recomended the 3-percent gray area for raw poultry

55



notedE]that the recommended | evel woul d require over pack by
manuf acturers supplying wet-tare localities to conpensate
for water |ost.

Enf orcenent of net weight requirenents is an area
where Federal, State, and |ocal authorities share
responsibility and nust cooperate. The enforcenent
procedures, as adopted by the National Conference on
Wei ghts and Measures, are published in NI ST Handbook 133,
Third Edition, Supplenent, “Checking the Net Contents of
Packaged Goods.” FSIS net weight regulations incorporate
Handbook 133 by reference. The National Institute of
St andards and Technol ogy (NI ST) has a statutory
responsibility for “cooperation with the States in securing
uniformty of weights and nmeasures | aws and net hods of
i nspection.” At the sanme time, the FM A and PPl A do not
allow State and | ocal jurisdictions to inpose any standards
that differ fromthose published by FSIS. 1n publishing
the final net weight regulations in 1990, FSIS stated that
the “rule is designed to enhance the ability of Federal,
State, and |ocal agencies to enhance the industry-w de use
of strict net weight standards at the packing, warehouse

and retail level.” Although this option would enable FSIS

*U.S. Department of Commerce, National Institute of Standards and Technology (NIST), Report of the
73" National Conference on Weights and Measures, NIST Special Publication 750, 1988.
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to address econom c adulteration, it was elimnated because
of conplexity associated with its enforcenent, e.g.,

i nvol venent of the National Institutes of Standards and
Technol ogy, State and the | ocal governnents, and because of
the need to maintain uniformty in weights and neasures

| aws and net hods of inspection.

Option 4 - Retained Water Limts Based on Best Avail able
Technol ogy Wthin Traditional Production Practices

Under this option, FSIS would require al
establi shnments to neet water limts based on the | owest
|l evel s that are currently being achi eved by those
establ i shnments using the best avail abl e wat er-i nmersion
chilling technology. The limt for retained water in
carcass beef, pork, |anmb, and goat would remain at zero.
There m ght be sone costs associated with establishing
limts for the byproducts and organ neats that are now
processed separately from carcasses.

FSI'S recogni zes that, for the poultry industry, the
concept of a “m nimunf cannot be separated from sone
definition of standard nmanufacturing practices that would
i nclude a reasonable drip or drain tine and sone reasonabl e
m ni mum tenperature for chiller water. Longer drip |ines
and lower chiller water tenperatures are both factors that

woul d i ncrease the cost of chilling poultry.
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Under this option, it is envisioned that the new
limts would be established based on data fromthe
establishments using the best technology. There would be
costs for collecting and anal yzing the data and costs from
nodi fyi ng processes to reduce water retention. This option
coul d i npose consi derabl e costs on those establishnents
that do not currently have the best avail abl e technol ogy.

The maxi mum al | oned water | evel could actually be a
series of levels for different types and wei ghts of neat
and poultry products. Under this option, products could
not contain nore than the established Iimts and al
products containing retained water woul d have to be | abel ed
to indicate the presence of retained water. The costs of
| abel i ng the percentage retained water would be simlar to
t hose described under Option 1. The factors affecting the
val ue of labeling information would still exist, but there
shoul d be fewer different |abels because the range of
perm ssi ble retained water | evels woul d be reduced.

OQperating the best technology so as to mnim ze
retai ned water nmay not be consistent with m nimzing
pat hogens. Thus, there is a potential cost associated with
i ncreased pat hogen | evels and increased foodborne ill ness.

This option would enable FSIS to effectively address

econom ¢ adul teration and woul d provi de consuners
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informati on. However, because the costs to industry to
acquire the best avail able technol ogy would be | arge and
because this option would take FSIS back to the era of
command and control instead of incentive-based performance
standards, this option was elimnated. Furthernore, the
option woul d have the effect of a design standard.

Option 5 - Water Limts Based on Existing Equi pnent

This option would require all establishnents to
operate their existing equipnment so as to mnimze retained
water. As discussed in the previous option, mninmns would
have to be based on sone reasonable limts for operating
paraneters. The retained water requirenment for carcass
meat would renmain at zero since neat establishnents are
al ready operating at zero.

As with the previous option, new retained water limts
are required for this option. Data would have to be
col l ected and anal yzed to establish m nimumwater |evels
for different types of equipnent. There would be costs for
collecting and analyzing this data. However, no
establishment woul d have to repl ace equi pnent, as al
m ni runs woul d be based on existing equipnment. This option
woul d presunmably |ead to a | arger nunber of retained water
requi renents. FSIS technical staffs believe retai ned water

is related to variables such as type of chiller, water
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tenperature, tine in chiller and type and | evel of
agi tation.

Ret ai ned water woul d have to be identified on product
| abel s. The factors affecting the value of |abeling would
still exist. Having different mninuns for different
equi pnent woul d probably lead to a greater nunber of
| abel i ng vari ations.

M nim zing retained water may not be consistent with
processes that mnim ze pathogens. Thus, there is a
potential cost associated with increased pathogen |evels.

Option 5 is superior to Option 4 in that no
establ i shment woul d have to repl ace existing equi pnment or
processes. This factor outweighs the potentially higher
cost of establishing limts and the potential decrease in
the value of labeling information due to a greater nunber
of | abeling variations

Option 6 - Retained Water Limts Established by Processes
Necessary to Meet Food Safety Requirenents

Under this option, all establishnments would be
expected to neet a zero-retained water standard (i.e.,
Option 2) unless data denonstrate that another level is
necessary to neet existing food safety standards using
exi sting washing, chilling, and draining systens (i.e., by

i ntroducing food safety objectives to Options 4 and 5).
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FSI'S envi sioned that such data could be established on an

i ndustry-wi de basis, for a specific industry sector using
simlar processes, or on an establishnent-by-establishnment
basis. The data could be collected and anal yzed by

i ndi vi dual establishnments or by trade associ ations or other
groups.

There woul d be costs for collecting and anal yzi ng
data. For the previous option, the data would be coll ected
to establish a mninmnum For this option, the data woul d be
collected to establish a mnimumwhile still neeting the
existing chilling requirenents. Thus, the poultry industry
costs for establishing the [imts should be essentially the
sanme as the costs for the previous option. The neat
i ndustry would establish limts for retained water only if
they viewed it as a new | ower cost option for neeting
pat hogen reduction performance standards. Any retained
wat er woul d have to be identified on product |abels. The
limts on retained water would, nost |likely, be a series of
| evel s for different types and wei ghts of neat and poultry
products. The value or usefulness of the [abeling wll
depend on the nunber of different limts and whether those
limts are established on an industry-w de basis or on an

est abl i shnent - by- est abl i shnent basi s.
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The actual retained water |imts for this option would
be based on the inevitabl e consequence of neeting food
safety requirenents with existing processes. The necessity
of neeting food safety requirenents would |l ead to equal or
hi gher retained water |evels than those based on best
avai l abl e technol ogy (Option 4) or best use of existing
equi pnent (Option 5). FSIS selected this option for the
final rule.

VIIl. Mrket Inpact — Analysis of Price Elasticities

The potential economi c inpact of this rule on the
poultry industry in general and on snmall producers in
particular is likely to be mninal because this industry is
so highly conpetitive that no single processor could raise
prices on its products w thout |osing narket share. For
exanpl e, Thurman (1987) noted that poultry price behaves as
if the poultry market had a perfectly elastic supply
function. In other words, market supply of poultry can be
i ncreased without significantly decreasing its price.

Moreover, the U S. demand for poultry and poultry
products is relatively inelastic, i.e., insensitive to
price. Price elasticity of demand is the percent change in
dermand associated with a one-percent change in price. A
review of 11 econonmi c studies of the demand for poultry

shows that the elasticity ranges from(-0.1) to (-0.94).
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In other words, an increase in price of poultry by 1
percent woul d be associated with a decrease in denand of
0.1 to 0.94 percent (see Table 3). Table 3 also shows that
the estimated el asticities vary with tine periods for which
the data were anal yzed and the types of nodel s enpl oyed by
the analysts. Since the estimated elasticities are pure
nunbers, (based on Table 3), FSIS cal cul ated an average
elasticity at (-0.46). Therefore, an average increase in
price of poultry by 1% woul d be associated with a decrease
in demand of poultry by about 0.5% only.

Assum ng that the costs of conpliance with this rule
bring about an upward shift in the industry supply curve,
there would be an increase in price because the new supply
curve would intersect the existing demand curve at a higher
| evel . The extent of the decrease in demand woul d,
however, depend on the elasticity of demand for poultry.
Since the price elasticity of demand for poultry is 0.5, a
one-percent increase in price would result in a decrease in
demand by about one-half percent. This decrease in demand
woul d al so be associated wth a decrease in consuners
surplus or welfare because of the nonavailability of the
required supply of poultry. The decrease in supply of
poultry woul d be acconpani ed by a decrease in enpl oynent

and earni ngs.
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Tabl e 3.

Price Elasticity of Demand for

Summary Revi ew of Econom ¢ Studies

Poultry - A

St udy No. Aut hor ('s) Price Ti me Period | Mde
El asticity
1 Al ston & -0.94 1967-1988 Rot t er dam
Chal f ant Quarterly
(1993)
2 Brester & -0. 296 1962- 1989 I nter-
Wohl genant Annual rel ated
(1991) demand
3 Capps et -0. 893 Jan. 1986 to | Retai
al . (1994) June 1987 Demand
Weekl y Functi ons
4 Eal es, -0.63 1966- 1992 | nver se
J. (1994) Quarterly Lewbel
Denmand
5 Eal es & -0. 233 1966- 1988 Si mul tanei t
Unnevehr Quarterly y &
(1993) Structural
Change
6 Gao & -0. 47 1956- 1987 Taste
Shankwi | er Annual Change
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(1993)

7 Hahn, W -0. 299 1981- 1992 Random
(1994) Mont hl'y Coefficient

8 Hahn, W -0.14 1960- 1984 | ncone
(1988) Annual Di fferences

9 Moschini & -0.10 1967-1987 Structura
Mei | ke Quarterly Change
(1989)

10 Thur man -0.64 1955- 1981 Demand
(1987) Annual Stability

11 Whl genant -0.42 1956- 1983 Compl et e
(1989) annual System

The concept ual

framework for analyzing the effect of

hi gher poultry prices on increased denmand for |ivestock

nmeat assunes that poultry products are perfect substitutes
for meat products. In practice, the substitutability of
these products is likely to be limted because of their
price differentials and the tastes and preferences of
consuners. For exanple, prices of poultry products are
considerably lower than prices of |ivestock products.

Al so, consuners mght prefer to buy poultry even at higher

prices because of their tastes for poultry as well as
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concerns of sone consuners that |ivestock products contain
excessi ve chol esterol and fat.

To determine the substitutability of these products,
econoni sts estimte cross elasticity or sensitivity of
demand for livestock neat products associated with a change
in price of poultry. Conceptually, econom sts expect that
the cross elasticity of demand for |ivestock products
associated with an increase in price of poultry would be
positive. FSIS reviewed the literature on cross elasticity
and found that the results of enpirical estimation of the
cross elasticity are inconclusive. Table 4 shows that the
cross elasticity ranged from(-0.64) to (0.07). This table
al so shows that alnost all of the cross-elasticity
estimtes are negative. Based on these estimtes, FSIS
concludes that any increase in prices of poultry is
unlikely to result in an increase in demand for |ivestock

products.
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Tabl e 4.

Cross Price Elasticity of Demand for

Li vestock Meat with respect to Price of Poultry - A Summary

Revi ew of Econom ¢ Studi es

St udy No. Aut hor ( s) Price Time Period | Mdel
El asticity

1 Al ston & -0.03 1967-1988 Rot t er dam
Chal f ant Quarterly
(1993)

2 Brester & -0.04 1962- 1989 I nter-
Whl genant Annual rel ated
(1991) demand

3 Choi & -0.013 Annual Transl og
Sosin 1953- 84 Denmand
(1990) Functi on

4 Eal es, -0.75 1966- 1992 | nver se
J. (1994) Quarterly Lewbel

Denmand

5 Eal es & 0. 07 1962- 89 Theoretica
Unnevehr Annual ly
(1993) Consi st ent

Denmand
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6 Gao & -0.10 1956- 1987 Taste
Shankwi | er Annual Change
(1993)

7 Hahn, W -0. 117 1981- 1992 Random
(1994) Mont hl y Coef fi ci ent

8 Hahn, W -0.05 1960- 1984 | ncone
(1988) Annual Differences

9 Moschini & -0.13 1967-1987 Structura
Mei | ke Quarterly Change
(1989)

10 Moschi ni , 0.10 1947-78 Rot t er dam
Moro & annual
G een
(1993)

11 Whl genant 0. 02 1956- 1983 Compl et e
(1989) annual Syst em of

Denmand

Functi ons
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| X. Effect on Product Quality

FSIS is aware that a substantial change in retained
wat er coul d have an effect on product quality and
performance. Certainly, consuners have becone accustoned
to purchasing fresh poultry that is very noist and
presumably could have a |l ot |ess retained water and stil
have a noist surface. FSIS is not aware of any studies
concerning the effect of water retention | evels on cooking
properties, flavor, shelf life, or visual attributes of
U.S. poultry products. Discussions with officials in the
retail industry indicate that they frequently hear consuner
conpl aints concerni ng excess water in packages.

Since nost |ivestock products do not currently have
retained water, FSI'S assunes that the |ivestock products
industry will not conduct marketing studies that would
denonstrate the viability of product wth added water
bef ore any production practices were changed.

X. Costs and Benefits of the Final Rule:

Esti mati on of Costs

The purpose of this sectionis to estinate the costs
of the final rule. The final rule creates three types of
costs: (1) the costs for establishing water |evels
necessary to neet food safety requirenents, (2) the costs

associated with reducing retained water to such levels, and
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(3) the costs of revising product |abels to indicate the
presence of retained water. |In the follow ng anal ysis,
FSI'S conbi nes these cost el enents, which are al
denom nated in dollars, to determ ne the inpact of the
final rule on the industry. Most of the potential cost
inpact falls on poultry establishnments using water-
i mrersion chiller systens. There are approxi mately 300
federally inspected and an estimated 65 State-inspected
poul try slaughter establishnments. There will also be sone
i npact on livestock slaughter establishnments and on retai
stores that re-pack and re-|label raw, single ingredient
nmeat and poul try products.

In the long run, costs will tend to decrease as the
i ndustry responds to conpetitive pressures to | ower
retai ned water and adopts newer, |ess costly, technol ogies
as the current chilling plants and equi pnent are
depreciated. These reductions in retained water and the
associ ated benefits to consumers would tend to increase net
i ncremental econom c benefits to consuners.

Cost of Establishing Water Limts

The final rule prohibits retained water in raw neat
and poultry products unless the water is an inevitable
consequence of the process or processes used to neet

applicable food safety requirenents. To establish a non-



zero retained water Iimt, an inspected establishnent or
trade associ ation or other group would have to generate
supporting data. The final rule will allow such data
generating studies to be conducted for an i ndividual
establi shnment or for an industry sector using the sanme or
simlar processing techni ques and equi prment.

Meat | ndustry

This requirenment is unlikely to have a significant
i npact on the neat industry because, except for that
portion of the industry producing byproducts, the neat
industry is already achieving zero retained water. This
final rule will, however, provide an alternative for
establishnments that are having or will have trouble neeting

t he Sal nonel |l a perfornmance standards. These establishnents

could utilize a full range of approved antim crobial rinses
or hot water rinses without having to worry about achieving
zero retained water. |If establishnents can denonstrate

that they need a non-zero limt to neet the Sal nonella

standards, they can utilize the flexibility provided by
this rule and establish a new retained water limt as |ong
as they indicate the presence of retained water on product
| abel s.

It is assuned that 500 neat establishnments (10% of the

5,000 affected neat establishnments) would concl ude t hat
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t hey cannot neet the new pathogen reduction standards

W thout using a process that results in sone |evel of
retained water. The 10%estimate is fromthe Final R A
publ i shed with the final PRI'HACCP rule (61 FR 38976-38977,
July 25, 1996). 1In that analysis, FSIS referred to

hi stori cal data show ng control problens in from5 to 10
percent of inspected establishnments. The estimated 500
establishments having difficulty nmeeting pathogen reduction
standards would be required to conduct tests to establish
unavoi dabl e water-retention | evels and possibly sone

additional Salnonella tests. The analysis assunes 200

hours per establishnment for water tests and 100 hours to

collect a sanple set for Sal nonella. The total cost would

be 150, 000 hours or $3.75 mllion for |abor and anot her

$1.2 mllion for 35,000 sanpl e anal yses. These estinmates
are based on cost factors fromthe FRI A for the PR HACCP
rule, i.e., $25 an hour for a quality control manager and

$34 for a laboratory analysis for Sal nbnella. The average

sanple set for neat is approximtely 70 sanpl es,
considering 82 for steer or heifer carcasses and 55 for

SW ne carcasses. The total cost for the neat
establ i shnents would be an estinated $5 million. The costs

for Sal nonella testing and the costs of using alternative

processes such as carcass washing systens have al ready been
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addressed in the FRIA for the PRRHACCP rule in the

di scussi on of conpliance costs for neeting the Sal nonel |l a

standards (Federal Register reference noted above). The
cost of establishing water limts (100,000 hours or $2.5
mllion) would be additional costs. In return, this rule

provi des an alternative that doesn't currently exist.

Poultry
FSI'S does not consider air chilling to be an
economcally feasible alternative for chilling poultry.

Thus, it seens reasonable to assune that the poultry

i ndustry woul d conclude that imrersion chilling is
necessary to neet the fornmer chilling requirenents for
poultry, e.g., 9 CFR 381.66(b)(2) requires that poultry
carcasses under 4 pounds to be chilled to 40° F. within 4
hours follow ng evisceration. It follows that the retained
wat er necessary to neet food safety requirenents is the

m ni mum | evel that can be reached with existing equi pnent
and still be in conpliance with the chilling requirenents.
There is also the possibility that the retained water
necessary to neet the pathogen reduction performance

standards for Sal nonella is higher than the | evel necessary

to meet chilling requirenments. The follow ng discussion
however, assumes that the unavoi dable retained water | evels

are driven by the chilling requirenents.
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The Agency believes that the industry already has
considerable information on the chiller variable settings
that mnimze water retention. The variables of concern
are chiller water tenperature, water intake, total tinme in
chiller and | evel of agitation. FSIS, therefore, believes
the poultry industry can establish water Iimts for various
chiller systenms with mninmal costs. Under current
regul ations (9 CFR 381.66(d)), establishnents nust conduct
a 50-bird test to denonstrate that any change in chilling
procedures does not affect conpliance with existing
requi renents. This analysis assunes that poultry
est abl i shments coul d establish m nimumretai ned water
| evel s by conducting four 10-bird tests at ten different
chiller settings for each product category. It is assuned
that the average establishnments woul d have two product
categories, e.g., light hens versus heavy tons. Each test
woul d take an estimated 2.5 hours to select birds, tag and
wei gh birds, and reweigh birds after chilling. (The FSIS
10-bird test takes from40 to 60 m nutes.) Time required
bet ween tests woul d not be considered a cost. Thus,
testing woul d cost each plant 200 hours or $5,000 using a
qual ity control manager making $25 per hour. The cost to
300 i nspected establishnents would be 60,000 hours or $1.5

mllion. Sonme smaller federally inspected establishnments
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and presumably nore State-inspected establishnments do not
use imrersion chilling. They chill using ice and slush on
processi ng tabl es/counters and have retained water |evels
bel ow 2 percent. In the data collected fromthe field, two
chi cken establishnents with annual production under 200, 000
birds had retained water levels of 1.58% and 1.7% It is
assuned these snaller establishnments are at a m ninum | evel
and woul d incur no additional cost to establish a m nimum
These establishnments do not appear to have any vari abl es
that could be studied during a water test.

The final rule doesn't provide specific guidance on
options available for poultry processors that are already

operating far below the existing standards for Sal nonell a.

For exanple, a young chicken slaughtering establishnment
t hat has an unavoi dabl e retai ned water | evel of 5 percent
(due to immersion chilling for time/tenperature) and is

consistently achieving Sal nonella positive |evels of around

10 percent -- well below the existing standard of 20
percent -- may be able to operate at a hi gher retained
water |level if data show that the establishnment could then

achi eve an even |lower |evel of Salnonella. Under the final

rule, if FSIS |owers the pathogen reduction standards as
stated in the preanble to the PR/ HACCP rul e, inspected

establishments will have the option of increasing retained
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water if appropriate tests show that such increases are
unavoi dable in neeting revised food safety standards.

In this context, it may be recalled that one of the
commenters had noted that increasing water retention in

achieving non-required Sal nonella levels (i.e., reducing

Sal nonel | a | evel s bel ow t he pat hogen reducti on performnce
standards) woul d defeat the purpose and goal of the rule.
FSI S responded that the Agency's policy is to prioritize
food safety gains over other consunmer protection (OCP)
considerations in situations where it is necessary to do
so. It should be noted that zero water retention is an OCP
neasure. FSIS will encourage establishnent efforts to

i nprove the safety of their products. FSIS does not think
that this rule will lead to increased water retention in
products unless the increase is a result of processing that
i nproves food safety. In short, FSIS will not permt
plants to |lower retained water to the extent that pathogens
i ncrease beyond the performance standards for the pathogens
because food safety takes priority over OCP neasures.

Costs of Reduci ng Retai ned Wat er

|f establishnents are able to denpbnstrate that current
| evel s of retained water are necessary to neet food safety
st andards, establishnents would not incur costs for

reduci ng retained water. However, to the extent that
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est abl i shments cannot denonstrate that current retained
wat er | evels are necessary for neeting applicable food
safety standards, significant costs nay be incurred as
establishments nodify processes to mnimze retai ned water
| evel s. Reducing retained water could entail a w de range
of processing nodifications, depending on the type of
chilling equi pnent currently used and anmount of retained
wat er that would have to be renoved.

The Econom ¢ Research Service (ERS) conducted sone
prelimnary anal yses to begin to establish estinmates of
what it mght cost to significantly reduce the anount of
retained water in raw poultry. There are three ways to
reduce retained water. The first involves holding poultry
inrefrigerated roons until excess water has drained off

the birds. The second involves naking adjustnents in the

chilling process to reduce water absorption. The third
involves a change in the chilling system i.e., a nove to
air chilling or air chilling in conbination with a water

spray. As noted elsewhere in this PRIA FSIS does not
consider requirenments that woul d mandate air chilling to be
econom cally feasible. The existing regulations for air
chilling (9 CFR 381.66(e)) require the internal tenperature
of the carcass to be reduced to 40 °F or less within |6

hours. There are limted data on costs of air chilling.
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Both reconstruction costs and operating costs woul d be

hi gh. The 1979 ERS study included an estimate from an

i ndustry source that air chilling uses nore energy and
costs about 4 cents per pound nore than i mrersion chilling.
The ERS study noted that there was only one nmgjor U S.
poultry processor using air chilling in 1979. A draft

| npact Anal ysis Statenment conducted for the 1978 final rule
to reduce water use requirenents for chilling stated that
retail prices for air chilled birds were running

approxi mately 20 percent higher than water chilled birds.
That analysis attributed the higher retail prices to the

hi gher capital cost and hi gher operating expenses.

The sinplest way of view ng the cost of reducing
retained water is to consider the increnental operating
costs under the conditions, e.g., chiller tenperature, that
est abl i shed the m ni num unavoi dabl e water. Such conditions
could al so involve optim zing water tenperature and fl ow
through the chillers, reducing the anmount of agitation of
the chilling nmedium and reducing the “dwell tinme” of
poultry in the chillers. |f, as sone believe, |ower water
tenperature reduces water absorption, the response to
tighter retained water requirenents will be the
installation of new or heavier conpressors to | ower the

tenperature in the chiller units. An installed additional
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conpressor woul d cost an estimated $150, 000 per
establ i shnent, or an estimated $45 million for all 300
federally inspected establishnents.

FSI'S does not have a nmethod for estimating a cost for
operating at conditions that establish a non-zero |evel of

retai ned water necessary to neet food safety requirenents.

As an alternative, this PRIA estimtes the cost of renoving

a substantial portion of the existing water using an
extended draining or dripping process. One can viewthe
estimated draining costs as an upper bound on the cost of
renoving water. An establishnent would only use draining
under conditions where the cost of draining was | ess than
the increnmental operating costs.

To extend draining or dripping tinme, mny
establishments may have to add refrigerated facilities,
purchase vats for storing birds being drained, hire
addi ti onal personnel, and purchase additional stock
handl i ng equi pent. There may be inventory costs due to
hol ding birds off the market for a | onger tine before
shiprment. Holding birds at inspected establishnments al so
is likely to reduce the corresponding retail shelf life.

The ERS staff devel oped sone cost estimates for

hol di ng poultry based on the follow ng industry input:
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e One conmon net hod of draining uses stainless steel

vats at a cost of $1,000 each
e Vats hold approximately 500 chickens or 100 turkeys.
* Cool er space costs $125 per square foot.
* Vats can be stacked two high.

» Stacked vats with aisles require 12 square feet of

space per vat.

Forklifts to nove vats cost $24, 000 each

Wth the above factors in mnd, one can address the
gquestions of: “Wat are the fixed costs of draining a
substanti al anmount of absorbed water from poultry?”

The Daily Misture Records sonetinmes include a record
of the additional drain tine required. The tine varies
consi derably probably depending on the initial water |evel,
the drain configuration, and the |ocation of the excess
water, i.e., under skin versus between nuscle tissue or
within nuscle tissue. The available data, for cases where
young chi ckens were nore than 1 percent over the limt,
indicates that it can take from»%to 3 % hours to drain one
percent. In two cases where broilers exceeded the 12
percent regulatory limt by nore than 4 percent, the
required drain time was approxi mately 12 hours. Program

personnel estimate that the drain tine per percent
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i ncreases as the birds approach “green weight,” i.e., it
takes longer to drain from8 to 4 percent than it does from
12 to 8 percent. Thus, it seens reasonable to concl ude
that a 12-hour drain would be the mnimumtinme required to
renove nost of the retained water from chickens.

Most of the drain tines for turkeys ranged from?»to 1
hour on an "hour per percentage reduction” basis. However,
two cases showed drain tinmes in the 10 to 11 hours per
percentage reduction range. Al of the turkey violations
noted were | ess than 1 percent above the existing limt
whereas sone of the chickens started at water levels 4 to 5
percent age poi nts above existing limts.

The existing data fromwater control efforts indicates
that it could take at |east 12 hours to renove a
substantial portion of the retained water in chickens. The
12-hour estinate is based on starting at a relatively high
percentage and | owering the level by 4 to 5 percentage
points. Thus, a 12-hour drain would reduce the existing
|l evel from5 to 6.5 percent by an anount of less than 4 to
5 percentage points. To drain chickens for 12 hours is
somewhat equi valent to saying the industry would need to
add the extra capacity to drain half a day’s production,
since nost chicken is processed in establishnments running

two shifts.
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Si nce average chicken production is 29.5 mllion birds
per day (assuming a 260-day work year), half a day’s
production is 14.75 mllion birds. Using the above
factors, this would require 29,510 vats at $29.5 mllion;
354,120 square feet of cooler space at $44.3 nillion; and
$4.8 million of forklifts assuming the |argest 200 chi cken
establishments woul d each require an additional forklift.
In this 12-hour case, the total fixed costs would be $78.6
mllion.

Simlarly, half a day's production for turkeys is
557,000 birds requiring 5,570 vats at a cost of $5.57
mllion and cool er space at a cost of $8.36 nillion.
Assum ng that the |argest 70 turkey establishnents woul d
require an additional forklift at a total cost of $1.68
mllion, the total fixed costs for draining all turkeys for
12 hours would be $15.6 million. Thus, total fixed costs
for a 12-hour drain for chickens and turkeys are estinmated
at $94.3 mllion.

One can argue that |arge plants already have the
capacity to store a shift’s production. This occurs today
when limts are exceeded. The Meat and Poultry Inspection

Manual provides, as an alternative to calculated drain
time, a 24-hour continuous drain at 40° F. or bel ow before

shi pping. The data reviewed for this analysis included two
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such cases. Today’' s excess capacity can al so be viewed as
a contingency capacity that would still be required over
and above any additional capacity needed to achieve an
overal |l water reduction.

This anal ysis has not attenpted to estimate the
conpl ete variable costs of holding poultry to drain.
Vari abl e costs woul d include increased | abor costs,
increased utility costs, increased overhead, and the cost

of carrying additional inventory. Holding half a day’s

production is equivalent to continually storing a whol esal e

value of $37 million in poultry ($19.2 billion divided by
520 shifts). At a 10 percent interest rate, the annual
cost of draining poultry for 12 hours would be $3.7
mllion.

It would al so seem reasonable to assunme a m ni num
average of one additional enployee per establishnent.
Three hundred enpl oyees at $21,500 per year (average wage
i n chicken sl aughter establishnents of $10.34 per hour)
woul d result in an annual operating cost of $6.4 mllion.
Thus, FSIS estimates the m nimum variable costs at $10.1
mllion ($3.7 mllion plus $6.4 mllion) per year if the
response is to drain poultry.

The above anal ysis has provided an estimte of the

cost of reducing retained water by a “substantial” anount,
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i.e., an anount that can be equaled to a 12-hour drain.
Avai |l abl e data indicates that a 12-hour drain could reduce
overall water by an anobunt sonewhat |ess than 4 to 5
percentage points at an estimated first year cost of
$104.3 million ($94.2 plus $10.1 nmillion) and recurring
annual costs of at least $10.1 mllion.

Cost of Revising Labels

The cost of revising labels is a relatively easy cost
to quantify. For previous rul emakings, FSIS has coll ected
survey data on the costs of |abel revisions. Labeling
changes have been the subject of several rulenmakings in
recent years.

The final rule will entail a one-tine change in
affected raw neat and poultry product |abels to add a
statenent of the percentage of retained water in the
product next to the product name. Establishnments may have
to prepare or order new product |abels to conply with this

requirenent. FSIS will allow establishnments to run out

their stocks of existing product |abels before the proposed

| abel ing requirenments woul d take effect. The
establi shments, therefore, will not incur costs of
di scardi ng existing | abel inventories.
The cost of revising a | abel varies w dely depending

on the type of l|abel, the nunber of colors affected, and
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the printing process used. Adding a water content
statenent is the | owest cost type of nodification because
it involves single color printing and no graphic art. The
cost of revising labels is an up-front, nonrecurring cost.
Thi s anal ysis uses an average cost of $1,000 for each
product | abel that nust be nodified. The cost can vary

wi dely, however. Discussions with turkey industry
personnel indicate that it can cost from $1,500 to $2,000
to change a | abel for one of the opaque plastic bags used
to package whole turkeys. 1In contrast, a 1992 survey
conducted in conjunction with nutrition | abeling

regul ations found that many small firns use sinplified

| abel s that can be revised for | ess than $200 per | abel.

Labeling Costs to Poultry Industry

The primary inpact will be on the approxi mately 300
federally inspected and 65 State inspected establishnents
t hat sl aughter and pack raw poultry. Currently, 135 of the
federally inspected establishnments are considered | arge
entities, according to Small Business Adm ni stration (SBA)
criteria (establishnments having nore than 500 enpl oyees).
The cost to these “large” establishnents of changing | abels
is estimated at approximately $12.5 nmillion. There are
anot her 168 federally inspected poultry establishnents that

sl aughter and pack raw poultry. The estinmated | abeling
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cost for these establishnments is $5.9 mllion. The nethod
for estimating these costs is illustrated in Table 2.
Tabl e 2

Costs of Revising Product |abels
For Poultry Establishnments

Cost at
Est abl i shnent Nunber of Aver age $1, 000 Per
Cat egory Est abl i shnen Nunber Label
ts O | abel s ($000)
Lar ge 115 100 2
Chi cken $11, 500
Lar ge 20 50
Tur key 1, 000
Smal | 168 35
Poul try 5, 880
303 - -
TOTAL $18, 380

& Available information indicates |arge chicken plants
have nore uni que | abels, but many are nodified by changi ng
a retail chain specific sticker on a base label. A single
nodi fication to a base |label in effect revises nmany

| abel s.

Labeling Costs to Meat |ndustry

The neat industry also nmay incur sone | abeling costs.
Some edi bl e neat byproducts and organ neats are washed and
cl eaned before being shipped in commerce and may be chill ed
or packed in water to preserve their safety and
whol esoneness. Tripe, for exanple, is bleached and scal ded
bef ore bei ng shipped. Sone organ neats, such as
chitterlings (swine intestines), are chilled and packed in

wat er. The Agency does not have any data to estimate the
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nunber of establishnents or nunber of |abels affected.
Simlarly, the analysis has not accounted for separate
packagi ng of poultry giblets. Poultry giblets, including
livers, hearts, and gizzards (and necks, though strictly
speaki ng, necks are not giblets) are washed and chilled in
wat er before bei ng packaged and shi pped.

There also will be sone |abeling costs to retai
stores that repackage raw products. They would have to
apply sone formof |abel, nost likely a sticker, to store-
packaged product that has retained water. Today, nost raw
poultry sold fromretail neat counters is packaged under
Federal inspection. Thus, the overall retail inpact should
be mnimal. Many |arge supermarkets also prepare fried
chicken or rotisserie chicken that is marketed through
their deli departnents. Qoviously, if they prepare the
product as ready-to-eat product, it would no | onger have to
be | abel ed. The sanme would be true for products that are
mari nated or otherw se seasoned and mar keted as conveni ence
ready-t o- cook products.

Expected Benefits of the Final Rule

Because of |ongstanding industry petitions and the
decision in the Kenney case, FSIS has had to devel op new
regul atory requirenents to carry out its responsibilities

for protecting the public fromeconom c adulteration.
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Prevention of economic adulteration is a consunmer benefit.
Consuners also wll benefit fromthe additional information
on retained water that will be provided as a result of the
| abeling requirenment. The information on retained water
shoul d contribute to a sounder basis for purchasing

deci sions. Consuners are currently not being inforned
about the anpbunt of retained water. Consunmers will benefit
from havi ng i nproved know edge of product quantity in terns
of nmeat or poultry nmeat content.

The final rule will provide the neat industry with
additional flexibility for neeting the pathogen reduction
performance standards. Meat processors will be able to use
pat hogen reduction techni ques wi thout having to be concerned
about neeting the existing zero retained water requirenment.
O course, if their single-ingredient raw products retain
wat er, the products will have to be | abeled to indicate how
much water nay be retained.

This final rule also will provide affected
establishments with increased flexibility to choose the
nost appropriate nmeans for inplenenting HACCP plans for
protecting the safety or raw product while mnimzing the
potential for economc adulteration. By renoving certain

comand- and- control requirenents and providing increased
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flexibility for HACCP i npl enentation, this final rule may
reduce the costs of HACCP i npl enentation

Finally, the rule will also provide all affected
establishments with the flexibility and market incentives
to i npl enent new procedures for neeting pathogen reduction
performance standards. In addition, by replacing command-
and-control requirenments wth HACCP-consi stent performance
standards, the final rule will elimnate sone recordkeeping
and reporting burdens, provide for increased flexibility,

and reduce the costs of HACCP inpl enentation.

Expected Costs and Net Benefits: In the PRIA FSIS

estimated the fixed costs (nonrecurring) associated with
reduci ng retained water by a substantial anobunt to be as
high as $95 mllion ($120 million in year 2000 dollars) if
extensive nodifications had to be nade in chilling systens
and variable (recurring) |abor costs to be as high as $10.1

mllion (Federal Register Septenber 11, 1998:48979). FSIS

estimated the cost of determning retained water limts at
$2.5 mllion for about 500 neat establishments and $1.5
mllion for about 300 poultry establishments, assum ng that
the poultry establishnents al ready have consi derabl e
information relating to the variable settings of their

chilling equipnent. FSIS estimted the costs of the
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required | abeling (also nonrecurring) at $18.4 mllion

(Federal Register Septenber 11, 1998:48967). Anot her

source estimated this cost at $44 million, if all raw,
singl e-ingredient poultry products continue to retain water
(USDA/ ERS, "Absorbed Moisture in Poultry Products,"” Staff
Paper, 1997). These cost estimates would be lower if
retained water is elimnated fromsone or all of these
products. Thus, the total fixed costs of the final rule
woul d range fromas |low as $20 nmillion (for labeling plus
determning retained water limts) to $114 mllion, and to
as high as $140 nmillion. The estimate of $140 million is
based on extrene assunptions.

To sumup, FSIS estinated two scenarios of costs. The
first scenario, with high fixed costs but | ower
operating/l abeling costs, estimated the total costs at
$126.8 million ($94.3 mfixed, $10.1 variable for chillers,
$4.0 for determning retained water limts, and $18.4 for
| abeling). The second scenario, with high fixed and high
| abeling costs, estinmated the total costs at $148.4 nmillion
(%$94.3 fixed, $10.1 variable for chillers, $4 mllion for
establishing water limts, and $40 mllion for |abels).

FSI'S believes that the preceding cost estinmates would
be exceeded by the direct benefits of the rule. These

benefits have been identified but could not be quantified.
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Direct benefits would be realized by consuners who woul d
use the information on retained water in poultry and neat
products to make their purchasing deci sions.

A benefit to producers is the added flexibility to
utilize pathogen reduction techni ques w thout having to be
concerned about neeting the existing zero retained water
requirenent. Since this rule elimnates the requirenent
for mninmum (1/2 gallon) quantity of water to be used to
chill every broiler, poultry producers may benefit by
reduction in their costs of water.

FSI'S believes that consuners and producers wl |
realize the benefits of this rule on a daily basis. 1In
contrast, nost of the costs are one-tine fixed costs for
upgrading the chillers. These costs would be spread over
the life cycles of the upgraded chillers so that their

annual i zed val ues woul d be very snal |

XI. Regulatory Flexibility Act -- Effect on Small Entities

FSI'S has anal yzed this rule under the Regul atory
Flexibility Act (5 U S.C. 601-612), as anended, as well as
under Executive Order 12866. Only one of 24 livestock
products included in Standard Industrial Cassification
(SIC) 2011 is likely to contain retained water. This

classification is broadly |abeled as "Variety neats, edible
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organs made in slaughter plants”. Separate data for this
product are not available. Analysis of conbined data for
all 24 products indicates that in 1994 (the | atest year for
which SIC data are available from U. S. Departnent of
Commer ce/ Bureau of the Census), this industry had 1, 061
firme with 1,200 establishnents. According to the
applicable definition of "small business"” used by the Snal
Busi ness Adm ni stration, 15% of these establishnments were

| arge (enpl oynent exceeding 500), i.e., 85%of the
establishnment were snmall. These "small" establishnents
enpl oyed 40% of the 84,000 workers enployed in this industr

and accounted for 40% of the industry's payroll and 40% of

y

its total revenues. Since separate data for "Variety neats,

edi bl e organs nmade in slaughter plants" are not avail abl e,
it is currently difficult to predict the inpact of this
final rule on this segnent of the industry.

The second group of products with retained water is
SI C 2015: Poultry slaughtering and processing. |In 1994,
the | atest year for which the Census data are avail abl e,
there were 332 firms with 567 establishnments in this
industry. This industry was equally divided into small -
and | arge-si ze establishnents: one-half of the
establ i shments had nore than 500 enpl oyees. The | arger
busi nesses had, however, accounted for by far the |argest

share of enploynent, payroll and revenues. For exanple,
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the | arge establishnments enpl oyed 91% of 208, 000 enpl oyees,
had 91% of annual payroll, and accounted for al nost 90% of
the industry's revenue. Conversely, the snal
establishments had only around 10% of enpl oynent, payroll,
and revenues of the industry even though they conprised of
50% of the total nunber of establishnments in the industry.
As noted in the proposed rule, these |arge establishnents
are likely to be adversely inpacted by the rul e because

t hey use continuous imersion chillers (e.g., carcasses
weighing 4 | b. or under nust be chilled to 40 degrees F or
bel ow within four hours after evisceration). |In contrast,
the smal|l establishnents do not use these chillers but
instead use ice or slush in tanks or vats to neet the
existing chilling requirenents so that they do not retain

water. As such, these snmall businesses are unlikely to be

adversely affected by the potential cost of conpliance with

the final rule.

Moreover, data fromthe U. S. Departnent of
Comrer ce/ Bureau of the Census 1994 Survey of Industries
suggest that the poultry slaughtering and processing
industry in the US., with 332 firns and 567
establishments, is highly conpetitive. As noted above, in

1994, this industry enpl oyed 207,875 workers, with a
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payroll of $3.5 billion. The estimted revenues of this
i ndustry amounted to $27.111 billion in 1994.

In view of the above, the Adm nistrator has determ ned
that this rule will not have a significant econom c i npact

on a substantial nunber of small entities.
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